paper-tape. In the final typed table produced by the computer therefore the various results appear opposite the patient's name, location and number.
Automatically read results have been shown to be very accurate, When computer and manually read results were compared excellent agreement was found, i.e., ± 1 mEq/L for plasma sodium and chloride, ±0'5 mEqjL for bicarbonate and ±O'l mEq./L for potassium. When discrepancies were noted these were invariably due to errors in manual readings, and while computer readings are absolutely reproducible hand-read results are not. Routine application of the procedure will save time as well eliminate these human errors; readings from 100 peaks can be processed by the Elliott 803 computer in approximately 1 minute. Other benefits will follow when the potentialities of the computer are further exploited.
It is most important that the conditions of the spectrophotometric method should be rigidly controlled. In order to do this a spectrophotometer with accurate temperature control is required.
Further errors may arise from the non-specific oxidation of reduced N.A.D. and from the possible presence of glutamic oxaloacetic apotransaminase in the malate dehydrogenase preparation.
The main advantage is that the kit permits the user' to perform a test without searching the literature for methods and without collecting and preparing any unusual reagents. In addition, a precis of the findings in disease and a table of normal values, usually accompanies the kit. Such advantages must be balanced against the following disadvantages. In preparing the kit, the most satisfactory method may not have been chosen by the manufacturers. It may have been necessary to compromise accuracy and choice of method with the simplicity of the reagents and their suitability for long periods of storage.
The difficulties of choosing an enzyme technique for routine use were illustrated with reference to three enzymes.
Aspartate Aminotransferase (SGOT)
Several criticisms of the widely used colorimetric procedure of Reitman and Frankel (1957) for the determination of SGOT were made. Firstly, the technique utilises sub-optimal substrate concentrations. This is necessary on account of the very high blank values obtained Meeting held in Bristol, April 1965.
A Critique of Enzyme Methods T. P. WHITEHEAD and G. R. SHUTTLEWORTH DEPARTMENT OF BIOCHEMISTRY, QUEEN ELIZABETH HOSPITAL, BIRMINGHAM The recognition of the value of determinations in the procedure. In consequence, there is a lack of serum enzyme levels in certain disease states of both precision and accuracy. has led to an increase in the number of enzymes S ondl the 1 et t d d J th assayed and thus to an increase in the work load e~y, oxa oac a e. p~o. uce III e , f th bi h . 11 b t Th s f com reaction has been reported to inhibit the enzyme ,0 e IOC emica a ora ory. e u e 0~(B d 1961) mercially prepared kits for enzyme determi-oy , . nations has been a feature of this increase. The Thirdly, the original colorimetric units have advantages and disadvantages of using kits been converted into spectrophotometric units were stated. and in order to do this a straight line calibration graph has been converted into a curve. Further, the quoted normal range is based upon this conversion, which assumes comparability between the spectrophotometric and colorimetric methods. Many kit users are not aware of these facts.
A great advantage of the method is its suitability for routine batch analysis. The spectrophotometric method of Henry .et al is the most satisfactory as it is more reproducible and accurate, especially with values just above the normal range. Another advantage is the rapid removal of oxaloacetate, thereby preventing inhibition.
In addition, the technique does not lend itself so readily to batch analysis although a recording spectrophotometer with automatic cell changer helps to overcome this difficulty.
Lactate Dehydrogenase (LDH)
Several methods for the estimation of LDH have been suggested. The colorimetric method was criticised for the variable initial value and for its lack of precision.
Considerable investigation into the respective merits of the 'forward' and 'backward' spectrophotometric methods has been carried out. Since the 'forward' reaction is fast but nonlinear, and the reverse reaction is slow but linear, it is necessary to compromise sensitivity and accuracy.
The most favoured method at 25°C. appears to be the 'forward' reaction. Since the reaction rate is non-linear it is possible to obtain differing activities depending upon the part and extent of the curve used for calculation. Furthermore, the extent of non-linearity may be falsely increased by the reduction of endogenous keto-acids. Hence, reduction of such keto-acids prior to the addition of substrate is essential.
The apparent unsuitability of the spectrophotometric technique to routine analysis can be overcome, as for the transaminase estimation, by the use of work simplification and a recording spectrophotometer with cell changer and accurate temperature control. The use of a Gilford Recording Spectrophotometer was illustrated.
It was felt that there was a great need for standardisation of methods since several authors have reported poor correlation between the many methods suggested in the literature.
Creatine Phosphokinase (CPK)
Since the determination of CPK was carried out only occasionally, it was thought that a method using a kit set would be most valuable. However, it was observed that the technique adopted lacked sensitivity. The stability of the spectrophotometer limits the precision and indeed negative results are not uncommon. The use of the modified colorimetric technique of Hughes (1962) has been found more satisfactory.
In conclusion, it was emphasized that careful assessment of the methods available was necessary before adopting a technique for routine work. A plea for the standardisation of techniques was made. It was essential that enzyme kits should contain details of all reagents, the source of the method used and any modifications made: and also the possible sources of error should be clearly stated.
